The Canary Islands' indigenous people have been the subject of substantial 41 archaeological, anthropological, linguistic and genetic research pointing to a most 42 probable North African Berber source. However, neither agreement about the exact point 43 of origin nor a model for the indigenous colonization of the islands has been established. 44 To shed light on these questions, we analyzed 48 ancient mitogenomes from 25 45 archaeological sites from the seven main islands. Most lineages observed in the ancient 46 samples have a Mediterranean distribution, and belong to lineages associated with the 47 Neolithic expansion in the Near East and Europe (T2c, J2a, X3a…). This 48 phylogeographic analysis of Canarian indigenous mitogenomes, the first of its kind, 49 shows that some lineages are restricted to Central North Africa (H1cf, J2a2d and 50 T2c1d3), while others have a wider distribution, including both West and Central North 51 Africa, and, in some cases, Europe and the Near East (U6a1a1, U6a7a1, U6b, X3a, 52 U6c1). In addition, we identify four new Canarian-specific lineages (H1e1a9, H4a1e, 53 J2a2d1a and L3b1a12) whose coalescence dates correlate with the estimated time for the 54 colonization of the islands (1 st millennia CE). Additionally, we observe an asymmetrical 55 distribution of mtDNA haplogroups in the ancient population, with certain haplogroups 56 appearing more frequently in the islands closer to the continent. This reinforces results 57 based on modern mtDNA and Y-chromosome data, and archaeological evidence 58 suggesting the existence of two distinct migrations. Comparisons between insular 59 populations show that some populations had high genetic diversity, while others were 60 probably affected by genetic drift and/or bottlenecks. In spite of observing interinsular 61 differences in the survival of indigenous lineages, modern populations, with the sole 62 exception of La Gomera, are homogenous across the islands, supporting the theory of 63 extensive human mobility after the European conquest. 64 65 4 66 Introduction 67
aDNA technique has provided valuable information, but results have always been 160 hindered by the risk of sample contamination. This is due to the fact that aDNA from 161 warm climates is often extremely degraded and the PCR technique is highly sensitive, 162 thus minute amounts of modern contaminant DNA can be preferentially amplified [40] .
163
Additionally, because the molecules are short and degraded, aDNA analyses based on 164 PCR amplification have tended to isolate small, but informative, regions of the 165 mitochondrial genome, such as the hypervariable region (HVR). This partial information 166 does not allow for refined classification within haplogroups, which is needed to 167 discriminate between close geographical regions. This is especially true within 168 haplogroup H, which comprises ~40% of the ancient Canarian mtDNA lineages. The 169 advent of next-generation-sequencing (NGS) has greatly expanded the capacity of aDNA 170 research. NGS allows damage patterns that are unique to aDNA, such as short fragment 171 size and post-mortem damage, to be detected easily, thus authenticating mtDNA results.
172
NGS also has the advantage of providing complete mtDNA genomes to allow a better 173 geographic assignment, compared to those obtained from partial HVR sequences.
174
A recent NGS study of the Canarian indigenous people presented the first 175 complete mtDNA genomes and low-coverage full genomes from this population, and, 176 more specifically, from the central islands of Tenerife and Gran Canaria [41] . However, 177 previous aDNA data [36] [37] [38] [39] suggested that the indigenous populations from different 178 islands might have experienced different demographic processes. The inclusion of data 179 from all seven islands is therefore of paramount importance to accurately characterizing 180 the archipelago's indigenous population. Additionally, to fully benefit from the potential 181 of ancient mtDNA data, a more detailed phylogeographic analysis is required.
182
In order to obtain a comprehensive mtDNA perspective on the origin of the Sample collection reported HVR data from the islands of Gran Canaria (n = 75), Lanzarote (n = 8) and
249 Fuerteventura (n = 10) was obtained following the methodology described by Maca- prevention and monitoring were conducted as described earlier [39] .
262
Modern mtDNA genomes 263 We included in this study several current Canary Islands mtDNA genomes, (Table S2 ). However, endogenous DNA values varied within and 339 between archaeological sites, ranging between 0.02% and 39.0% (IQR= 0.67% -11.5%). 13 
340
All samples meet the standard aDNA authentication criteria, including observation of 341 DNA fragmentation and damage patterns at both ends of molecules, and low modern 342 DNA contamination rates ( Figure 2 ). Those contamination rates calculated with 343 contamMix are larger than those produced with Schmutzi. One possible reason is that 344 contamMix estimations are more sensitive to low coverage values (Table S2) 
361
We also obtained complete mtDNA genomes from a set of 18 modern Canarians 362 ( Figure S3 ). More than 50% of the samples belong to haplogroup H, with a higher 363 diversity of sub-haplogroups than the one observed in the indigenous population. In 27.8% of maternal lineages in members of the present-day population possessing 372 indigenous origins, while 61.1% would be of European ascription ( Figure S3 ).
374
Population-based analysis 375 In order to compare our samples to previously published data, we combined the 376 newly generated mtDNA genomes with HVRI data from the Canarian indigenous 377 population (Table S1) 406 (p=0.0114) and U6c (p=0.0012). Though also present in the western islands, haplogroups 407 T2c1 (p=0.0164) and U6a (p=0.0028) appeared more frequently in the eastern islands.
408 However, these results can be artifacts caused by the high frequency of H1cf in El Hierro 409 and U6b1a in La Gomera. After removing these two populations from the western group, 410 only differences in the distribution of U6c remained significant (p=0.0328).
411
In contrast with the heterogeneity we observe in pre-Hispanic times, mtDNA 
419
In order to determine the admixture pattern at an insular level, we compared 420 modern Canarian samples with their principal parental populations: indigenous people, 421 Iberians, and sub-Saharan Africans (Table S1 ). Global admixture estimations using the 422 new mtDNA dataset ( Phylogeographic analysis of mitogenomes 464 The HVRI has been proven to be of limited value in providing a clear picture of Figure S8 ). Although J2a2d1a* has been spotted in Central North Africa, 486 subhaplogroup J2a2d1a1 is exclusive to the Canary Islands and Brazil, the latter 487 representing an area with known historical migrations from the islands ( Figure S9 ).
488 Accordingly, this new autochthonous Canarian lineage has a coalescence age that 489 overlaps with the indigenous occupation of the islands ( Figure S5) . Figure S11 ), this 504 lineage can also be considered autochthonous of the Canary Islands, with a coalescence 505 age posterior to the proposed colonization date ( Figure S5 ). Interestingly, this lineage was 506 only present in the eastern islands in ancient times, but has a wider distribution at the 507 present time, suggesting extensive movement of native people after the conquest.
508
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